Regulation of erythropoietin-induced STAT serine phosphorylation by distinct mitogen-activated protein kinases.
The STAT proteins are a family of latent transcription factors that are activated by a wide variety of cytokines. Upon receptor engagement, STATs become tyrosine phosphorylated, translocate to the nucleus, and induce expression of target genes. In addition to tyrosine phosphorylation, maximal activation of some STAT proteins requires serine phosphorylation within the transactivation domain. Here we focus on STAT phosphorylation after engagement of the erythropoietin receptor (EPO-R). In Ba/F3-EPO-R cells, EPO induces tyrosine and serine phosphorylation of STAT1, STAT3, STAT5A, and STAT5B. Identical regions of the EPO-R couple to both tyrosine and serine phosphorylation of each cognate STAT protein. A proximal region of the EPO-R lacking cytoplasmic tyrosines couples to STAT1 and STAT3 phosphorylation as well as ERK and p38(HOG) activation, but not JNK/SAPK. STAT1 serine phosphorylation was perturbed by inhibition of ERK and p38 pathways, whereas only inhibition of ERK activation blocked STAT3 serine phosphorylation in response to EPO. STAT5A/B phosphorylation is downstream of EPO-R Tyr(343), however, STAT5A/B serine phosphorylation is unaffected by either ERK or p38 inhibition. Physiological responses induced by EPO may depend on regulation of serine phosphorylation of the STAT molecules by p38(HOG) and the ERK family of kinases as well as additional serine/threonine kinases.